ABSTRACT
RESUMO
Cryptosporidium is a genus of protozoan parasites that belongs to the Order Eucoccidiorida, Suborder Eimeriorida, family Crysptosporidiidae. In birds, cryptosporidiosis is one of the most prevalent parasitic infections in more than 30 domestic and wild bird species, and can be found in the digestive and respiratory tracts and in the bursa of Fabricius of affected animals. The three most important pathogenic species in birds are: Cryptosporidium baileyi, C. meleagridis, and C. galli (GOODWIN, 1989; SRÉTER & VARGA, 2000; MENG et al., 2011) ; in broiler chickens and laying hens, cryptosporidiosis was mainly associated with C. baileyi (GOODWIN, 1989; SRÉTER & VARGA, 2000; TRAMPEL et al., 2000) , and some Cryptosporidia -like C. meleagridis-are potentially zoonotic, thus being important in human public health (CHENG et al., 2002; MENG et al., 2011) .
Clinical cryptosporidiosis in birds is characterized by different degrees of respiratory and digestive signs, and might develop as a consequence of stress under high fed conversion schedule managements, or as an ancillary disease of another primary illness -i.e., several immunodefi ciency conditions- (SRÉTER & VARGA, 2000) ; in broiler chickens, C. baileyi plays an important role in the pathogenesis of respiratory diseases, and economic losses can be unexpectedly high (SRÉTER & VARGA, 2000 by C. baileyi in the bursa of Fabricius may inhibit the development of humoral immunity, which may have a negative effect on the development of defense mechanisms after vaccination, rendering chickens vulnerable to other pathogens (SRÉTER & VARGA, 2000) . The examination of formalinfi xed tissues with haematoxylin and eosin staining has been the diagnostic method of choice, showing cryptosporidians as 2.0-7.5µm basophilic bodies within the brush border of the epithelial cells (SRÉTER & VARGA, 2000) .
Cryptosporidium baileyi has been mentioned infecting turkeys and quails with lesions in the respiratory and digestive tracts and in bursa of Fabricius (DHILLON, 1981) . C. meleagridis was reported in turkeys, while C. galli was found in wild birds and chickens. This disease is recognized as worldwide-distributed, but until now studies in South America, particularly in industrial fl ocks, are still rather scarce. It has been reported in Argentina (HERRERO-LOYOLA et al., 1992) and Venezuela (SURUMAY et al., 1996) , and more recently Cryptosporidium spp. were identifi ed from smears of intestine, bursa of Fabricius and trachea of healthy chickens in Brazil (JACOBSEN et al., 2006) .
The aim of this note is to report the presence of developmental stages of Cryptosporidium spp. in epithelium of bursa of Fabricius of broiler chickens from industrial fl ocks in Uruguay.
The samples were obtained at four poultry farms from the 6th and 12th zones in Canelones Department, southern Uruguay. About 80 % of the total poultry meat production of Uruguay (ca. 35:000.000 broilers per year) comes from this area. The vaccination schedule of the studied poultry population consists of recombinant vaccination against Marek disease, infectious bursal disease plus infectious bronchitis in spray in hatchery, at day one of birth. During the rearing period, each fl ock received a second bronchitis vaccine by spray. The biosecurity of the farms was the usual for the poultry industry in Uruguay. The water was chlorinated, and food was supplied to the farm in bulk truck. General management and bird densities were according the conventional productive conditions in Uruguay.
Farm # 1: about 50.000 broilers with 38 days of age divided in 6 different houses. They presented uneven development with no signs of illness. Farm # 2: Single fl ock of 12.000 broilers aged 32 days, uneven development with no other signs. Farm # 3: Single fl ock of 10.000 broilers aged 40 days lodged in one house with respiratory signs. Farm # 4: A total of 30.000 broilers aged 39 days lodged in 3 houses, showing animals with respiratory signs in all of houses. Three animals among the least developed birds in each farm were sampled.
Post-morten examination of selected animals was carried out, and tissue samples from trachea, duodenum, caecum, last portion of intestine, bursa of Fabricius were taken and fi xed in 10% formalin, dehydrated in graded alcohol, cleared in xylene, embedded in paraffi n, sectioned at 5μm. Eight to ten slides of each tissue sample were stained with H&E for histopathologic evaluation. Intestinal content from the same carcasses was collected in sterile fl asks, refrigerated, and transported to the laboratory where direct smears obtained without sedimentation were stained following the Kinyoun technique (LEMOS et al., 2012) , and evaluated with objective immersion lens (1000x).
At post-morten examination all chicken samples from farms # 3 and # 4 showed an enlargement of bursa of Fabricius, with abundant mucous luminal content. No other gross lesions were found at necropsy in these carcasses, as also in animals from farms # 1 and # 2.
The histopathological evaluation of all the samples from different organs were processed.
All samples obtained from bursas of animals of farms # 3 (3/3) and # 4 (3/3) were positive to the presence of Cryptosporidium spp.
Histopathological fi ndings in study cases from these farms confi rmed the bursitis identifi ed at necropsy, showing hyperplasia of bursal epithelial cells, with various life-cycle stages of Cryptosporidia parasitizing the microvillus border. Large number of spherical to ovoid pleomorphic and basophilic bodies were found in epithelial cells of the bursa, which are characteristic of Cryptosporidium infection. The parasites were particularly abundant on the epithelium surface of the bursa of Fabricius in three chickens (Figure 1 ). The size of the parasites was from 1 to 4μm, and based on size and basophilia we identifi ed at least 2 different life-cycle stages on the microvillus border: trophozoites (small basophilic bodies) and macrogametocytes (larger and less basophilic) (Figure 1 and bursal hypertrophy observed during postmorten examination. No other specifi c macroscopic or microscopic lesions were found. Differential diagnosis with Infectious Bursal Disease caused by classical or hypervirulent strains, was established in our cases based on previous vaccination history and low mortality, together with the absence of other typical macroscopic fi ndings like oedematous, haemorrhagic or atrophic bursae, haemorrhagic carcass muscles, nephritis, and/or abundant intestinal mucous content (TESSARI et al., 2001; SAG, 2014) .
According to GOODWIN (1989) , the haematoxylin and eosin-staining of tissue sections is a sensitive method for the identifi cation of the parasites. Additionally, the specifi city of parasite location in epithelial bursal cells, suggests that C. baileyi is the species involved in affected animals. Previous reports indicate that it is the best location to fi nd C. bailey in broiler chickens (FLETCHER et al., 1975; GOODWIN, 1989; SURUMAY et al., 1996; JACOBSEN et al., 2006; MC DOUGALD et al., 2008) .
In our case, intestinal content smears with Kinyoun technique without centrifugal sedimentation concentration method, was not able to identify Cryptosporidia oocysts in intestinal content smears. Previous centrifugation of intestinal content samples would improve diagnosis, minimizing false negative results (LEMOS et al., 2012) .
This fi rst report from Uruguay in broiler chickens indicates that more research on the occurrence of Cryptosporidium is necessary, including surveys on breeders and layers to assess its actual incidence, the economic relevance and the potential public health signifi cance of some of these potential zoonotic parasites.
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